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FROM P M Frazier, Radiological Safety Branch
SUBJECT VISIT TO U S RADIUM CORPORATION LABORATCRIES IN BLOO.SBURG, PENN-
SILVANIA, ON APRIL 1, 1953
RERreE

A visit was made to this laboratory for the purvose of reviewing their facilities ,
and techniques with resvect to radiation safety in the use of radioisotones

This Company's general authorization #13863 expires on 6/30/53 For evaluation

of comments on waste disposal later in this report 1t seems advisable to des- |
cribe briefly the geographical locataon his laboratory  These facilities

are located approximately 5 mles er§'§§§Z§Eburg in an easterly direction on

the outskirts of a small settlement cdlled Almedia  The plant buirldings are
situated 1n a valley a mle to 2 miles wide, which 1s bordered by two high

ridges The Susquehanna River flows down this valley, the main bed of the

river being an estimated 200 feet 1n back of the laboratory A number of

houses have been erected around the facilities, the closest being about 1/L

of a mle ®k I would expect that the water supoly for these houses comes

from water wells

Durang this visit I talked primarily with Mr € C Carroll, Chief Chemist and
Secretary of the Isotopes Committee, Mr H H Dooley, Assistant Chief Ciemist

and Radiation Safety Officer I alsomet Mr J L[ Paul, Senior Vice Pres-

1dent 1n charge of product.on and Dr S D Bowers, Jr , Associate Chemist |
who are also nembers of the Committee Mr C W Wallhausen, Vice President
in cherge of sales, who 1is Chairman of the Isotopes Committee, was nct able

to be present during the taime of my visit

I was taken on a tour of the entire plent facilities and was favorably im-
pressed with the cleanliness which had been practiced

Mr Carroll indicated that they considered their General Authorizaticr cuite
indispensable and probably the most impcrtant service tnat i1t ws otfercd vo
them was tue pravilege of being eole to distribute radiocactaive 1 =terials to
their customers without obtaining special authorization  So e« twentys coi-
penies haa cotained products from them which contained Corrmission-distribated
radloisotopes Our files show six shipoing memos for raterial tnat tiis
company nas ordered under their Cencral Authorization

Facilaties

This conpanv's facilivies for handling radicactive material are ver; corclete
and were described by Dr ‘anov in s trip report of la,, 1951

Facilities for I'sbracating Lumivous ilarkers

Thes h ve »mcmred Jtora e cont 1rers co preed of voed ¢ licite for s*oren,
ard ranalairg curie ~uantitics or Streatiua 90 Tz crerrlal vcceeon | l

be carried out in a small roon about 10 x 15 feet which adjoins the larger
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assembly room They are erecting a hood of their own design which will, in
effect, be a complete enclosure with 1/2% lucite front  This hood 1s exhaust~
ed and filters are located at the air inlet to the hood and at the discharge
of the hood before the air passes through the fan The duct from the system
passes through a windowfn this room and terminates just outside with a 90°
albow whose open end 1s directed toward the ground I suggested that it would
be more desirable to extend this discharge duct to a point above the roof
since this would do much to eliminate the possibility of airborne activity
being blown back anto the room Mr Carroll aindicated that the windows wers
tight and would never he opened during operations He indicated that the
chemical manipulations were such that there should be very little or no
airborne activaty formed 1In the event that some should become airborne,

he felt that i1t would be removed from the air stream by the filter located

at the exat of the hood I did not feel that there was much likelihood of

a hazard from this standpoint in their vroposed operations but suggested

as a further precaution that smear samples be taken inside the air duct

at the discharge and checked for activity If any activity were found it
would be strongly recommended that the discharge be extended above the roof
of the buildings Mr Carroll agreed x that this would be done

All the chemical manipulations and handling will be peformed by means of
remote control mechanisms The chemical processing, as I recall, involves
precipitating the Strontium 90 on zinc sulphide phosphor, filtering the activa-
ted phosphor and drying by use of acetone. This material i1s then taken to
the assembly room where 1t 1s loaded into a special mm exhausted apparatus
for subsequent placing an an aluminum cup which 1s later fabricated an the
lucite marker housing In this device for filling the aluminum cup, the
activated phosphor 1s mixed with a water soluble binder Mr Carroll indica-
ted that the purpose of using a water soluble binder was a company secret
This loading device 1s so constructed that the phosphor and the bander ais
measured and mixed by means of remote control device, vibrated to assure
uniform depth of the phosphor in the cup and the loaded cup 1s then roved
11to special holders which are later transferred to exhausted, drying ovens
As I recall, this drying takes vlace at about 1509 Fahrenheit Since the
activated material is not volatile and the drying will be slow, 1t was not
expected that any contamination would result from this operation After
drying, the aluminum cups are placed in the lucite housing of the marker,

a thin aluminum dasc 1s then cemented by use of a solution (lucite and solvent)
in position so that the phosphor is sealed into the housing After the
cement has dried, a piece of lead 1s placed over the back of the marker and
this assembly i1s then placed inside a sheet metal cup which i1s crimped

over the lucite housing This nakes a unit that wuld require great effort

to destroy A certain number of markers are then exposed to accelerated
weather tests If any markers are not sealed tightly, this fact wall be
evident by either moisture collecting on the inside of the lucits or the
water soluble binder will liquefy and the phosphor will then take on the
characteristics of a thin paste The luminousity of the markers will be
seriously reduced 1f leakage occurs

Instrumentation, Personnel lMonitoring and Records

This company h-s available for survey work several Gl rmeters and i1onization
type instruments  For personnel monitoring thej use pocket charmbers and
film badges At present tney subscribe to the film badge service offered
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by ORNL They indicated that when ORNL discontinues 1ts film badge service
they were seriously considering setting up their own filn badge facilities
Mr Carroll gave me a copy of their "Yearly Badge and Pocket Chamber Reporth
for the year 1952 He indicated that they had nade no attempt to separate
the readings attrioutable vc tnz exposures to Con.aission-cgistributed raodic-
active materials from thosswhich rere realized through worn with noturall; -
occurrang radiocactive substances Tunis report, which i1s filed in tne AeSBH
fclder for U S Radium Corporation, indicates over-exposures in a few cases
which they attribute to  -radiation  btor the most wvart the exposures are
well below tne searly tolerarce of 15,600 mr, whicn 1s oased upcn the ver-
~ssible weekly exvosure of 300 rr

The Isotoves Corrunttee of this inshtution meets formwally whenever trcre 1s
occasion for the Co mittee to reet and review mew or unusual applic-tions

for radicactive material Tornal mnates are prevared for c.ch ecti-g

In addition to the Isctopes Committee, this company haga so-called Safety
Committee which meets once svery four to six weeks to discuss safety oroblems
at this plant This Safety Commitites reviews radiation protection problers
as well as other safety problems encountered in industrial operations ver-
formed here

Waste Disposal

This company disposes of contaminated glassware and some solid wastes which
are encountered i1n processing Commission-distributed radioisotoves by sealing
them i1n a metal container which is then thrown into the steel~lined disposal
p1t which was described by Dr Manov in his previous report Instrument daals
containing natural radioactivity, suca as Radium, are thrown into this pit
without being placed in a container

Ordinary liquid chemical wastes as well as ligquad wastes containing both
naturally-occurring radiocactivity and Comrission-ailstributed activity are
discharged into sfiry well A dry well i1s normally constructea b 1w 1ng an
excavation whick 1s 1n turn partially filled by rock or sumular solid rater-~
1al into which the drains from the various snks empty The rock fill is
then covered by dirt  Disposal by this reans relies on seepage into sur-
rounding so.l ~nd strata ~hich ultimately finds 1ts vey 110 urderground

or surface vater sapolies

I dad 1ot feel ti.al this vas an acceptible wo,; to disoose of lonz-lived Cc -
mics.on~diswrivited r dicasrtorec, sach ss Stro~tiun 90, =-d recor ended

t' 7t these particul r waste prodict. be ert cr retur ed —¢ Cc ~i-sion
~cclletines ir wa us 1l cl oLe s2 U To e of the vericus cc ~unles offerang
sea disoosal service

This cowpany 15 using an ion exchange column obtained from the Vitro Corpora-
tion for removing most of the radicactivaty fronm the liquid wastes before
this liquad 13 dascharged into th% ry well They revorted collection féflc—
iencies of the exchange column asv gh, ss=seesto—1000wsemes Fhelr 1

)
concentratlons as high as 0 5 mlcrocurles per millimeter of waste czZéé ¢2ap¢%f:/L
W&W )/Ué T/(Mo%/% W
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The processing efficiencies in using Strontium 90 have been in excess of
99%  This means that of all the Strontium which they process samewhat
less than 1% of the active material 1s lost 1n the waste products For
the period from Jan 19 to Feb 19 they disposed of approximately 15 to
20 microcuries of Strontium 90 in the dry well This material had been
passed through the 1on exchange column On the basis of this previous
data wnen thev start to process an estimated 35 curies of Strontium in
luminous markers the quantity of Strontium 90 discharged to the dry well
would be on the order of 300 microcuries

The U & Radium éorporatlon 1s already using servaices of one of the companies
offering sea disposal This service 1s obtained from the Radiation Services
Company in New York Wastes are put in 5 gallon cans similar to those used 1n the
paint industry The can 1s equipped with a top which can be clamped on to the
can A gasket, apparently made out of rubber, 1s used to make this seal liquad-
taght

Mr Carroll said that they would discontinue discharging the Strontium 70 into
the dry well and instead would send 1t to the disposal company for burial

at sea This does not represent any great expense to the company since the
whole waste for the monthly period just described z was on the order of 20
liters Mr Carroll indicated it would be fairly simple to reduce this

volume by evavoration

Polonium Foil

Mr Carroll described their procedures for producing Polonium foal The vro-
cedures described employ powder metallurgical techniques and are verv similar
to those descraibed in a letter from Mr Carroll to Dr Lough on May 18, 1951
for fabricating Strontium 90 foil The Sr 90 foil was used for revision of
Army metascopss A copy of this letter 1s filed in the RSB U S Radium File,

U S Radium has been making Polonium foils under a process whick they have
patented and the foils have been sold under their copyright trade nare of
*JTonitron " The Polonium used in this manufacture has been obtained from

the Canadian Radium and Uranium Corporation in New York Mr Carroll indica-
ted that they were quate anxious to find another supplier of Polonium since
that which they have been obtaining has a lot of impurities, and since their
method of measuring the activity indicates that they are receiving only one-
half as much material as they had ordered

Mr Carroll reported that they are currently conducting studies on these foils
The tests thus far are performed by cleaning the foils with Radiac solutaon
and then two months later performing a cleaning operation and making a count
of the wipe he reported his farst test showed only a few counts per minute
while the second test showed an increase in the counts per minute b a factor
of from 5 to 10 He indicated that his testing procedures needed further
development and considered the data which he gave me 28 not too reliable



™~ L”"'ﬁ"-" -~

A

U S Radium Corporation -5 = September 28, 1953

Alpha Counts in Radium Dial Painting Room

Mr Carroll reported that they had not made any studies of alpha contamination
resulting from their processing of Polonium foils He did mention that they
had found alpha counts as high as 2000 counts per minute 1n an undisclosed
area on surfaces in theilr radium daal painting room Despite this high alpha
count, Mr Carroll repcrted that they did not have any trouble in keeping

the quantity of activity in the air below the maximum permissible concentra-
tion A Juno survey instrument 1s used for making qualitative deterrinations
for the vresence of alpha contamination

Medical Inspection

Routine medical inspections are made on workers involved in the use of radio-~
active materials Particular attention 1s given to radon determination for
those who are employed in the use of Radium Mr Carroll revorted that the,
have 1ecently i-augurated a study along with a dermatologist fror one of tne
local hospatals for esawnning the hands of radium worlkers wnich cre e posed
to radiaticn intensities as high as several roentgens per hour The overall
weekly hand exposure was reported to be between 1 and 2 rcentgens Wo effects
have been revorted thus far

Corments and Pecowmendations

1 Discortinue the practice cf dispesal of long-lived Comrassion-
distraibuted r~dioisotcres 1n dry wells

2 If activaity i1s found at the discharge end of the exhaust
system used in *he Strontium 90 processing rooi, tne eghaust
duct snould be extended above the roof of the builaing

Overall, I was verv favorably impressed by this compiny's facilities and
techniques and radiation safety practices erployed in their use of radicictive
moterials I fesl that they use greater precautions in their use of
Cormission-distributed radicactive materaals than thes do with naturally-
occurring materials, such as Radium They report that their Padium ovcrations
sre ccrducted 11 accerdance with all % ¢ = safetv recormea f1c1s

Their systen for internal control 1 th~ procurere % or r aioi.ctecpes frci
v1e Co mission 18 descrived on tre atuached sheet whoch discusses tneir
Isctopes Corittes and the erperience of 1ts nermbers, 1ssures close comirol
of the radioisotones obtsined

v 1@en tle application for renewal of their Gemeral 4uthorizution 1s received,
1t 18 m7 recamendwticn that this apnlication be aporoved
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